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A system for fixation of fractures comprising an elastic chassis. 



Technical Field 

The present invention concerns a system for fixation 
of fractures. The system is mainly intended for external 
fixation, but it may also be used for internal fixation. It 
10 may be used on any fractured bone of both humans and ani- 
mals . 

Prior Art 

Fractured bones are normally fixated by means of dif- 
15 ferent internal fixations, external fixature or a plaster 
cast. All the different fixation methods have both draw- 
backs and advantages. 

Existing fixation systems often use metal plates hav- 
ing predrilled clearance holes in which screws are to be 
20 received. The screws are pulled down towards the metal 

plate, whereby the underlying bone structure will have to 
adapt to the hard rigid metal plate. This may risk both de- 
formation and dislocation of the bone structure. As the 
» known plates bear against the bone, the blood circulation 

25 is impaired. It is known to have plates with gaps to reduce 
these problems. 

Thfi invention 

It is one object of the present invention to have a 
30 fixation system avoiding the problems with a rigid plate 
pressed against a bone structure. 

A further object is to have a fixation system, which 
is easy to adapt to the location and form of the actual 
fracture. It is also an object to have a fixation system 
35 that may be used with relative ease and that has a rela- 
tively low price. 
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The above objects are met by a system for fixation of 
fractures comprising a chassis and one or more fixation 
means. The fixation means are screws and/or pins. Each 
fixation element is to be received in the chassis in such a 
way that it is locked by friction regarding movement in ax- 
ial, rotational and angular directions. 

Preferably the chassis is made of a material locking 
the fixation means by friction. 

The present invention will not give rise to any 
stress on the bone structure caused by the force of the 
fixation. It could be said that by the invention cortex is 
extended in order to enable for fixation means to be in- 
serted. The chassis is placed at any distance from the bone 
structure. By the present invention it is possible to 
"transfer" internal fixations to more simplistic external 
fixations. 

The chassis is preferably made of a polymer and may 
be formed in accordance with the anatomy at the fractured 
area. Form and thickness etc. are much easier to vary for 
polymer materials compared to details made of a metal. The 
system of the present invention may be manufactured at a 
much lower cost than metal products. 

The system of the present invention is much more com- 
fortable for a patient to carry compared to e.g. a plaster 
cast or any of the existing external fixatures. The system 
may be used without locking a joint during healing if 
needed and without exerting any force on the joint. Thus, 
the risk of having complications with a stiff joint after 
healing of the fracture is avoided. 

The present fixation system may be used for any bone 
independent of size and form. The system has many advan- 
tages such as less need for rehabilitation, better healing 
and more comfortable wear for the patient. The fixation 
system will normally be in place for 5 to 6 weeks. 
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Further objets and advantages will be obvious for a 
person skilled in the art when reading the detailed de- 
scription below of a preferred embodiment. 

5 Brief Description of the Drawings 

The invention will be explained further below by way 
of an example and with reference to the enclosed drawings. 
In the drawings: 

Fig. 1 is a perspective view of a system for fixation 
10 according to a first embodiment of the present invention, 
Fig. 2 is a cross sectional view of the system of 
Fig. 1, 

Fig. 3 is a perspective view of a second embodiment 
of the present invention, and 
15 Fig. 4 is a perspective view of a third embodiment of 

the present invention. 

Detailed Description of Preferred Embodiments 
The system comprises a chassis 1, one or more screws 
20 2, 3 and one or more pins 4. In some embodiments the chas- 
sis 1 is received in a bracing 6. 

The chassis 1 is made of a material, which locks the 
inserted screws 2, 3 and/or pins 4 by means of friction. 
The screws 2, 3 and pins 4 are all locked in view of rota- 
25 tion, axial movements and angular movements. One material 
that may be used for the chassis 1 is UHMWPE (ultra high 
molecular weight polyethylene) . UHMWPE is generally ap- 
proved for medical use both externally and internally and 
is also transparent for X-rays. Other materials having the 
30 same characteristics may also be used, e.g. different kinds 
of polymers. 

The form of the chassis 1 may be adapted to the size 
of the bone and the form of the anatomy at the location of 
the fracture (s) to be fixated. Thus, there will be a wide 
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range of different designs for the chassis 1 regarding both 
size and form. 

The screws 2, 3 used will be of standard type. Screws 
2, 3 of different size may be used for the same chassis 1. 

5 Also the used pins 4 are of a standard type. For small 

fractured parts and bones pins 4 are preferably used, as a 
screw 2, 3 would cause further fragmentation. As an example 
pins 4 having a diameter of 2 mm has been inserted into 
channels having a diameter of 1 mm in the chassis 1. The 

10 channels will guide the insertion of the pins 4 in the de- 
sired direction and due to their smaller diameter will be 
locked . 

When the fracture has been satisfyingly reduced the 
chassis 1 is placed over the fractured area. Then holes are 

15 predrilled through the chassis 1, the skin and the bone 
structure 5. The chassis 1 may be furnished with a number 
of holes at manufacture, which may be used if appropriate. 
In some embodiments the chassis 1 will be given no holes at 
manufacture. A screw 2, 3 or a pin 4 is then screwed into 

20 each desired predrilled hole. The chassis 1 is held at any 
chosen distance from the bone during and after fixation. 
The screws 2, 3 have the same pitch, which means that the 
chassis 1 will not move during fixation. Thus, there is al- 
ways a gap between the body and the chassis 1. The chassis 

25 1 will not be in direct contact with the underlying bone 
structure 5 or skin. 

The screws 2, 3 are screwed in synchronously, i.e. 
the screw 2, 3 will move equidistantly in the bone struc- 
ture 5 and the chassis 1. Thus, no forces will be generated 

30 in the axial direction of the screw 2, 3 and a force neu- 
tral fixation of the chassis 1 and bone structure 5 will be 
accomplished. Pins 4 and further screws 2, 3 are applied in 
the same way at optional locations according to the prefer- 
ence of the surgeon. As the chassis 1 has been fixed to the 

35 bone structure 5 on both sides of the fractured area a 
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"bridge span" has been formed between the bone fragments. 
This "bridge span" will now guarantee that the bone frag- 
ments are fixated and are in a rigid condition relative 
each other. The formed "bridge span" may be described as a 

5 parallel shift of cortex of the bone structure 5 to the 
outside, whereby it is possible to transfer internal fixa- 
tions to external fixations when the system of the present 
invention is used. This transfer is very much sought after 
as the number of surgical operations may be reduced and of- 

10 ten eliminated. The chassis 1, screws 2, 3 and pins 4 are 
removed when the fracture has healed in the desired way. 

The surgeon is free to place the screws 2, 3 and pins 
4 optimally, as he himself decides exactly where the holes, 
and thus the screws 2, 3 and pins 4, are to be placed at 

15 the actual operation. Previously known fixation devices or 
plates normally have openings the placing of which is given 
at manufacture. Thus, the surgeon has to compromise regard- 
ing the placing of the previously known fixation elements. 
With the present invention the surgeon may decide "on the 

20 fly" where the optimal locations are for the screws 2, 3 
and pins 4 . 

The material of the chassis 1 gives a frictional 
force on the screws 2, 3 or pins 4 which is big enough to 
guarantee that they are not screwed out or will come lose 
25 in any other way. This is a problem with previous plates 
made of a metal and having "clearance holes". 

The material of the chassis 1 is chosen to give suf- 
ficient bending rigidity to allow the fracture to heal. 
This bending rigidity eliminates the risk of braking, which 
30 is a well known complication for plates made of steel etc. 

Figs. 3 and 4 show two examples of embodiments in 
which the chassis 1, 7, 8 is placed in a bracing 6. The 
function of the bracing 6, preferably made of steel, is to 
increases the bending rigidity. 
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The only difference between the embodiments of Figs. 
1, 2 and 3 is the bracing. 

In the embodiment of Fig. 4 the chassis 1 has been 
divided into two chassis parts 7, 8. A gap is formed be- 

5 tween the chassis part 7, 8 and the chassis parts 7, 8 may 
move in an axial direction towards and away from each 
other. The purpose of the two chassis parts 7, 8 is that in 
some cases there may be a desire for a compression or dis- 
traction force at the fracture. In which case the chassis 

10 part 7, 8 are to be moved towards or away from each other 
after fixation to the fractured bone structure 5. In all 
other aspects this embodiment corresponds to the other em- 
bodiments . 

Even though the present invention is described in 
15 connection with external fixation a person skilled in the 
art realises that it may also be used for internal fixa- 
tion. 



